Effect of diallyl sulfide, a naturally occurring anti-carcinogen, on glutathione-dependent detoxification enzymes of female CD-1 mouse tissues.
The present studies were undertaken to elucidate the mechanism(s) of the anti-neoplastic effect of diallyl sulfide (allyl sulfide, DAS), a naturally occurring organosulfide abundant in vegetables of the Allium genus, against benzo[a]pyrene (B[a]P)-induced carcinogenesis in the mouse. DAS treatment caused a significant increase in glutathione S-transferase (GST) activity, an enzyme system responsible for detoxification of a variety of electrophilic xenobiotics including several harmful B[a]P metabolites, of mouse stomach in a dose-dependent manner. This activity in the stomach of mice treated with 25, 50 and 75 mumol DAS was higher by 1.13-, 1.20- and 1.58-fold, respectively, when compared to the control. Purification and quantitation of GST from equal amounts (1.2 g) of control and 50 mumol DAS-treated mice stomach tissues demonstrated that elevation in activity occurred as a result of increased de novo synthesis of the enzyme protein. DAS treatment also resulted in increased pulmonary GST activity, but not in a dose-dependent fashion. On the other hand, treatment of mice with DAS did not alter hepatic GST activity. Interestingly, a small but statistically significant (P less than or equal to 0.05) reduction in kidney GST activity was observed in mice treated with 50 or 75 mumol DAS, as compared to the control. The effect of DAS treatment was also assessed on glutathione (GSH) peroxidase activity, another GSH-dependent detoxification enzyme, in mouse tissues. Treatment of animals with 25, 50 and 75 mumol DAS increased stomach GSH peroxidase activity by 1.64-, 1.93- and 2.52-fold, respectively, over the control. This enzyme activity in the lungs of mice treated with 25, 50 and 75 mumol DAS was higher by 1.44-, 1.54- and 1.21-fold, respectively, when compared to the control. On the other hand, GSH peroxidase activity in liver and kidney was unchanged by DAS treatment. These results suggest that DAS and perhaps other naturally occurring organosulfur compounds may exert an anti-neoplastic effect by modulating GSH-dependent detoxification enzymes.